Protease nexin II interactions with coagulation factor XIa are contained within the Kunitz protease inhibitor domain of protease nexin II and the factor XIa catalytic domain.
Protease nexin II, a platelet-secreted protein containing a Kunitz-type domain, is a potent inhibitor of factor XIa with an inhibition constant of 250-400 pM. The present study examined the protein interactions responsible for this inhibition. The isolated catalytic domain of factor XIa is inhibited by protease nexin II with an inhibition constant of 437 +/- 62 pM, compared to 229 +/- 40 pM for the intact protein. Factor XIa is inhibited by a recombinant Kunitz domain with an inhibition constant of 344 +/- 37 pM versus 422 +/- 33 pM for the catalytic domain. Kinetic rate constants were determined by progress curve analysis. The association rate constants for inhibition of factor XIa by protease nexin II [(3.35 +/- 0.35) x 10(6) M(-1) s(-1)] and catalytic domain [(2.27 +/- 0. 25) x 10(6) M(-1) s(-1)] are nearly identical. The dissociation rate constants are very similar, (9.17 +/- 0.71) x 10(-4) and (7.97 +/- 1.1) x 10(-4) s(-1), respectively. The rate constants for factor XIa and catalytic domain inhibition by recombinant Kunitz domain are also very similar: association constants of (3.19 +/- 0.29) x 10(6) and (3.25 +/- 0.44) x 10(6) M(-1) s(-1), respectively; dissociation constants of (10.73 +/- 0.84) x 10(-4) and (10.36 +/- 1.3) x 10(-4) s(-1). The inhibition constant (K(i)) values calculated from these kinetic parameters are in close agreement with those measured from equilibrium binding experiments. These results suggest that the major interactions required for factor XIa inhibition by protease nexin II are localized to the catalytic domain of factor XIa and the Kunitz domain of protease nexin II.